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DETAILED ACTION 

Response to Amendment 

1 . Amendments to claim 1 , filed on June 9, 2006, have been entered in the above- 
identified application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Request for Continued Examination 

3. The Request for Continued Examination (RCE) under 37 CFR 1 .53 (d) filed on 
June 9, 2006 is acceptable and a RCE has been established. An action on the RCE 
follows. 

Claim Rejections - 35 USC § 102 

4. Claims 1 , 2 and 4 - 8 are rejected under 35 U.S.C. 1 02(e) as being anticipated 
by Hiramoto et al. (U.S. Patent No. 6,771 ,473 B2) for the reasons of record as set forth 
in Paragraph No. 3 of the Office Action mailed on January 9, 2006. 

Regarding the amended limitation "the pinned layer having a nitrogen-plasma- 
processed first surface on which the tunnel barrier is directly arranged", the Examiner 
notes that this limitation(s) are/(is a) process limitation(s) and is/are not further limiting in 
terms of the structure resulting from the claimed process. Specifically, in a product 
claim, as long as the prior art product meets the claimed structural limitations, the 
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method by which the product is formed is not germane to the determination of 
patentability of the product unless an unobvious difference can be shown to result from 
the claimed process limitations. In the instant case, the structure resulting from the 
disclosed process is deemed the following: the pinned layer must possess a first 
surface containing nitrogen that is directly adjacent the tunnel barrier layer (see Table I 
below). Furthermore, the Examiner notes that Hiramoto et al. disclose using nitrogen 
plasma to form the nitrogen containing layers (col. 6, liens 38-43). 



Table I: Illustration of Hiramoto et al. and claimed structure 



Claimed Structure 


Structure of Hiramoto et al. embodiment 3 . 
(col. 13, lines 48 - 63 and Table 3) 


Free layer 


{NiFe/CoFe} 


Barrier layer - second surface 


NiMnSb 


Barrier layer - high N region 


Al 2 0 3 replaced with AIN, AION or BN (see below) 


First surface - high N region 


FeN 


Pinned - first surface 


FeN 


Pinned - second surface 


Co/Ru/Co 


Pinning 


Cr 


Seed 


Ta/Cu 


Substrate 


Silicon 
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The Examiner notes that the FeN at the first surface of the pinned layer structure 
contains more nitrogen than at the second surface of the pinned layer structure, since 
the second surface contains 0% nitrogen. 

The Examiner notes that the barrier layer laminates in Table 3 disclose non- 
nitrogen containing compounds with AI2O3 layers on either side. Hiramoto et al. clearly 
teach that this structure is of the form "a high barrier film/a low barrier film/a high barrier 
film" (col. 3, lines 36 - 39), where the high barrier film is "selected from AIN, AION, Al 2 0 3 
and BN" (col. 3, lines 33 - 36). Given the specificity by which Hiramoto et al. discloses 
the high barrier layers (i.e. 3 of the 4 choices are nitrogen containing compounds), the 
Examiner deems there is sufficient specificity to anticipate a structure of a nitrogen 
containing first barrier layer directly on the FeN pinned layer with a non-nitrogen 
containing "low barrier film", as taught in Table 3. Such a structure would read on the 
limitation of the nitrogen rich region at the interface of the ... tunnel barrier layer (e.g. 
AIN, AION or BN) containing more nitrogen than the tunnel barrier contains at a second 
surface of the tunnel barrier opposite to the interface (e.g. the NiMnSb layer). 

Regarding claims 2 and 4-8, Hiramoto et al. is relied upon as previously 
described. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 , 2 and 4 - 8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hiramoto et al. ('473 B2) as applied above. 

Hiramoto et al. is relied upon as described above. 

While the Examiner maintains there is sufficient specificity to anticipate the 
claimed limitations, the Examiner acknowledges that Hiramoto et al. fail to explicitly 
disclose an embodiment possessing a multi-layered tunnel barrier layer directly 
adjacent a FeN pinned layer wherein the tunnel barrier layer adjacent the FeN pinned 
layer is a nitrogen containing layer and a tunnel barrier layer opposite the pinned layer 
is a non-nitrogen containing layer. 

However, Hiramoto et al. explicitly teach embodiments comprising a FeN layer 
adjacent a tunnel barrier layer, as well as tunnel barrier layers comprising AI 2 C>3/non- 
nitrogen containing layer/ AI2O3 (embodiment 3). Furthermore, Hiramoto et al. teach the 
equivalence of AI2O3 and AIN, AION and BN for the exterior layers of a three-layered 
laminate (col. 3, lines 33 - 39). 

It would therefore have been obvious to one of ordinary skill in the art at the time 
of the applicant's invention to modify the device of Hiramoto et al. to utilize a structure 
comprising FeN/AIN/non-nitrogen containing layer/AI 2 0 3 as taught by Hiramoto et al. 
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since substituting an AIN layer for an AI2O3 is merely substitution of a known functional 
and structural equivalent. 

Response to Arguments 

7. The rejection of claims 1, 2 and 4 - 8 under 35 U.S.C § 102(e) and/or 103(a) - 
Hiramoto et al. 

Applicant's arguments have been considered but are moot in view of the new 
basis of rejection. Furthermore, the Examiner notes that applicants' arguments have 
been addressed in the prior advisory action, mailed May 4, 2006. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M Bernatz whose telephone number is (571) 272- 
1505. The examiner can normally be reached on M-F, 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carol Chaney can be reached on (571) 272-1284. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 

KMB 

August 16, 2006 




Kevin NLBematz, PhD 
Primary Examiner 



